Hemin improves insulin sensitivity in skeletal muscle in high fat-fed mice.
The present study examined whether hemin could prevent the development of high-fat diet-induced insulin resistance in the liver and skeletal muscle using a hyperinsulinemic-euglycemic clamp. A four-week high-fat feeding to mice increased the body weight, fat mass, and plasma levels of insulin and lipid, which were reduced by hemin. High-fat diet reduced whole body glucose uptake, which were increased by hemin. Insulin-stimulated hepatic glucose production (HGP) was increased by high-fat diet, but hemin had no significant effect on HGP. Skeletal muscle glucose uptake was reduced by high-fat diet, and hemin normalized the glucose uptake. High-fat diet increased triglyceride levels and mRNA levels of lipogenic enzymes, and decreased mRNA levels of enzymes involved in lipid β-oxidation, which was reversed by hemin. Phosphorylated AMP-activated protein kinase levels were increased in the skeletal muscle of high fat-fed hemin-injected mice. High-fat diet reduced mRNA levels of antioxidant enzymes and increased mRNA levels of inflammatory cytokines and nitrotyrosine levels, which was normalized by hemin in the skeletal muscle. However, hemin had no significant effect on these factors in the liver. These results suggest that hemin prevents the development of high-fat diet-induced insulin resistance by increased insulin sensitivity in the skeletal muscle.